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(54) Title: A CONTAINER FOR LIQUID ANAESTHETIC AGENT 



(57) Abstract 

A container (2) for a liquid anaesthetic 
agent for supplying the agent to an anaesthetic 
vaporiser comprises a reservoir for the liquid 
agent, a valve (6) which, when closed, prevents 
the flow of the liquid agent from the reservoir, a 
tubular outlet (10) through which the liquid can 
leave the reservoir when the valve is open. An 
O-ring (20) at the free end of the conduit pro- 
vides a sealing surface for forming a seal with a 
corresponding sealing surface provided at an 
intet to a vaporiser to which the anaesthetic 
agent is to be supplied. A flange (22) engages a 
guide on the vaporiser, to retain the container in 
contact with the vaporiser. 
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A CONTAINER FOR LIQUID ANAESTHETIC AGENT 

This invention relates to a container for a liquid anaesthetic 
agent, for supplying the agent to a sump of an anaesthetic 
vaporiser, and to techniques for refilling the sump using the 
container. 

An anaesthetic agent is administered to a patient during 
anaesthesia by means of an anaesthetic vaporiser- The agent is 
supplied to the patient from a sump within the vaporiser as a 
vapour, the agent being stored in the sump as a liquid. 

Systems for filling the sump of an anaesthetic vaporiser with 
anaesthetic agent are disclosed in GB-1193241 and GB-1394216. 
These systems include a bottle in which the agent is supplied 
to the operator of the vaporiser, and a flexible conduit which 
can be mounted on the bottle opening by the operator, through 
which the agent passes from the bottle into the vaporiser. 

Known filling systems have the disadvantage that anaesthetic 
agent can escape from the bottle after the bottle has been 
opened and before the conduit is positioned on the bottle 
opening. This disadvantage is becoming of increasing 
significance as attention is given to the conditions to which 
medical workers are exposed during their work. 

The present invention provides a container for a liquid 
anaesthetic agent which includes means for preventing loss of 
anaesthetic agent from the container. 

In one aspect, the invention provides a container for a liquid 
anaesthetic agent for supplying the agent to an anaesthetic 
vaporiser, the container comprising: 

(a) a reservoir for the liquid agent; 

(b) a valve which, when closed, prevents the flow of 
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the liquid agent, from the reservoir; 

(c) a tubular outlet through which the liquid can leave 
the reservoir when the valve is open; and 

(d) a sealing surface provided towards the free end cf 
the outlet extending around the perimeter thereof, for 
forming a seal with a corresponding sealing surface 
provided at an inlet to a vaporiser to which the 
anaesthetic agent is to be supplied. 

The present invention has the advantage that it makes it 
possible for anaesthetic agent to be sealed in a container 
under controlled conditions , generally at a location remote 
from that at which the agent is to be administered to a 
patient, for example at the site at which the agent is 
manufactured . The agent is then able to remain in the 
container, and need not be exposed to atmosphere, at any time 
prior to administration to a patient. This allows the 



particular problem of the effect of anaesthetic agents on 
operators of anaesthetic vaporiser equipment, and on other 
medical workers, arising from escaping agent at the time of 
supply of the agent to a vaporiser to be solved. 

The container of the present invention finds application in the 
supply of anaesthetic agents such as 2-chloro-l, l, 2-trif luoro- 
inethyi dif luoromethyl ether (sold under the trade marks 
Enflurane and Ethrane) , l-bromo-l-chloro-2 , 2, 2-trif luoroethane 
(Halothane and Fluothane) , l-chloro-2 , 2 , 2-trif luoroethyl 
dif luoromethyl ether (Isoflurane and Forane) and f luoromethyl 
2,2,2-trif luoro-i-(trif luoromethyl) ethyl ether (Sevoflurane) . 
The technique of the invention is particularly well suited to 
the supply of volatile anaesthetic agents, for example agents 
having a boiling points not more than about 5°C above ambient 
temperature. An example of an agent which can be volatile 
under certain conditions is 2- (dif luoromethoxy) -1,1,1,2- 
tetraf luoroethane (sold under the trade marks Desflurane and 
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suprane) . The problem of an anaesthetic agent escaping from a 
container while it is being supplied to a vaporiser is 
particularly severe in the case of a volatile agent since, 
under relatively high temperature conditions (that is at 
temperatures around or above the boiling point of the agent) , 
the agent within the reservoir in the container can be at 
elevated pressure. Furthermore, anaesthetic agent contained 
within the sump of a vaporiser can be at elevated pressure, for 
similar reasons. The refilling technique made possible by the 
container of the present invention allows an anaesthetic agent 
at elevated pressure within a container to be supplied to the 
sump of an anaesthetic vaporiser, containing the agent also ar 
elevated pressure, and to do so without leakage of the agent. 

Preferably, the container includes means for forming a 
connection between the container and a vaporiser to retain the 
container on the vaporiser. This can allow the seal between 
the container and the vaporiser to withstand pressure within 
either or both of them, to which the seal is exposed when fluid 
is able to pass between them. . . 

• 

Preferably, .the means for connecting the container to the 
vaporiser comprises a formation which presents a surface facing 
in a direction substantially opposite to the direction in which 
fluid passes out of the reservoir through the outlet. The 
surface may be provided by, for example, a flange, or one or 
more recesses. Preferably, the surface extends around the 
entire perimeter of the container, so that the connection means 
is able to function irrespective of the rotational orientation 
of the container. 

The outlet may be arranged to receive a conduit, for example 
one which is mounted on an anaesthetic vaporiser, through which 
the anaesthetic agent can flow from the reservoir to the sump 
in the vaporiser. In many circumstances, however, it is 
preferred that the outlet includes a conduit which extends from 
the reservoir, to engage, for example to be received in, an 
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inlet on a vaporiser to provide a channel through which fluid 
flows from the reservoir into the sump of a vaporiser. This 
arrangement has the advantage that the conduit does not remain 
on the vaporiser, where it might be liable to physical damage. 

I~ is generally preferred that a conduit provided as part of 
the container is rigid so that it can withstand compression 
loads longitudinally, for example that it be made from a 
relatively undeformable material. 

The sealing surface on the conduit will be provided of a 
material and with a suitable configuration to form a seal to 
the corresponding sealing surface on an inlet to" an anaesthetic 
vaporiser. Examples of suitable sealing arrangements include 
ones provided by a deformable O-ring which engages a surface, 
for example a surface of a cylindrical body, which may be an 
external or internal (in which case the body will be tubular) 
surface. 

Preferably, the valve comprises a plate member and an aperture 
against which the plate member is forced to close the aperture 
against fluid flow through it, the plate member being forced 
away from the aperture when a seal is made between the 
container and a sump of a vaporiser. 

The container may include an insert extending from the plate 
member, through which force can be applied to the plate member 
to urge it away from the aperture to open the valve. The 
insert and the plate member may be provided as an integral 
parr, for example as a result of a moulding operation. The 
insert may define a plurality of chambers in the tubular 
outlet, for flow of liquid anaesthetic agent from the 
reservoir, and for return flow of anaesthetic agent vapour into 
the reservoir, respectively. The chambers may be coaxial. In 
another arrangement, the chambers may be defined by one or more 
partitions which extend across the tube of the outlet, for 
example by means of two partitions which extend across the 



conduit approximately perpendicularly to one another to define 
four chambers. 

The valve and the outlet, with an outlet conduit if present, 
may be attached to the reservoir by a technique which seals the 
attachment to prevent interference therewith. For example, 
they may be attached by crimping, or by means of a screw 
threaded connection which might be sealed for example by means 
of a plastic film which is caused to shrink onto the connection 
by the application thereto of heat. The use of a permanent 
attachment technique has the advantage that it is possible to 
detect interference with the seal to the reservoir, which might 
be associated with for example contamination of the anaesthetic 
agent contained within it. 

The anaesthetic vaporiser to which anaesthetic agent might be 
supplied from the container of the present invention will 
generally have at least one valve which, when closed, prevents 
passage of fluid into and out of the sump. It will be 
preferred at least for the sump to have a valve associated with 
the inlet, which engages the outlet from the container when the 
a seal between the two is formed. That valve may comprise a 
plate member and an aperture against which the plate member is 
forced to close the aperture against fluid flow through it, the 
plate member being forced away from the aperture when a seal is 
made between the container and the sump. This valve, like the 
valve on the container, may be opened by means of an insert 
extending from the plate member, through which force can be 
applied to the plate member to urge it away from the aperture 
to open the valve. When there are plate members in the valves 
on the container and the sump, and both of the plate members 
are to be moved by means of an insert, they may be moved by a 
single insert, or by a pair of inserts, each associated with a 
respective one of the plate 'members, which act against one 
another to cause the plate members to move and to open the 
valves . 
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6. A container as claimed in claim 5, in which the conduit 
is rigid. 

7. A container as claimed in claim 5 or claim 6, in which 
the sealing surface is provided on an outer surface of the 
conduit. 

8. A container as claimed in any one of claims 1 to 7, in 
which the sealing surface is provided by a deformable O-ring. 

9. A container as claimed in any one. of claims 1 to 8, in 
which the valve comprises a plate member and an aperture 
against which the plate member is forced to close the aperture 
against fluid flow through it, the plate member being forced 
away from the aperture when a seal is made between the 
container and the sump. 

10. A container as claimed in claim 9, which includes an 
insert extending from the plate member, through which force can 
be applied to the plate member to urge it away from the 
aperture to open the valve. 

11. A container as claimed in claim 10, in which the insert 
defines a plurality of chambers in the tubular outlet, for flow 
of liquid anaesthetic agent from the reservoir, and for return 
flow of anaesthetic agent vapour into the reservoir, 
respectively. 

12. A container as claimed in claim 13, in which the said 
chambers are coaxial . 

13. A container as claimed in any one of claims 1 to 12, 
which includes a cap which can be applied to the outlet from 
the reservoir to close the outlet. 

14. A container as claimed in any one of claims i to 13, 
which includes a quantity of an anaesthetic agent contained in 
the reservoir. 
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